a b s t r a c t 23 Zinc serves regulatory functions in cells and thus, several mechanisms exist for tight control of its homeo- 24 stasis. One mechanism is storage in and retrieval from vesicles, so-called zincosomes, but the chemical 25 speciation of zincosomal zinc has remained enigmatic. Here, we determine the intravesicular zinc-coor- 26 dination in isolated zincosomes in comparison to intact RAW264.7 murine macrophage cells. In elemen- 27 tal maps of a cell monolayer, generated by microbeam X-ray fluorescence, zincosomes were identified as 28 spots of high zinc accumulation. A fingerprint for the binding motif obtained by lXANES (X-ray absorp- 29 tion near edge structure) matches the XANES from isolated vesicles; zinc is not free, but present as a com- Zinc ions are essential catalytical, structural and co-catalytical 37 components in numerous proteins [1] . Most of these proteins are 38 supplied with zinc in the golgi during synthesis, and frequently even lower, femtomolar concentrations have been described [6] . 52 An intricate system of transport proteins encoded by the SLC30 53 and SLC39 gene families controls uptake and export of zinc be-54 tween the cytoplasm and the extracellular space or cellular com-55 partments [7, 8] . On the other hand, the small cysteine-rich 56 metallothionein binds up to seven zinc ions with different affinities 57 in the nano-to picomolar range, acting as a zinc buffer [9, 10] . The 58 number of these binding sites is regulated by reversible oxidation 59 of metallothioneins thiol residues, connecting redox-metabolism 60 and zinc availability [11] . 61 Another so far only poorly understood regulatory mechanism of 62 the intracellular zinc concentration is its storage in vesicles, so-63 called 'zincosomes', which have been visualized by staining with 64 fluorescent zinc probes [12] . These vesicles accumulate millimolar 65 amounts of zinc during zinc excess [13] and function as a revers-66 ible zinc storage compartment during starvation by serum with-67 drawal [14] . The main advantage of this kind of storage is the 68 rapid, reversible sequestration of excess zinc, much faster than in 69 case of de novo metallothionein synthesis. While proteins trans-70 porting zinc into these vesicles are well known [7] analysis for these models [20] . Zn-oxidation state of (III).
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Results and discussion tion of such ligands in these two samples only (Table S1 ). Under 248 the present conditions cytosolic Zn is bound on average as Cys 3 His 1 .
249
This can be attributed to a large fraction of structural Zn sites or another zincosome-free cell ( Fig. 3C and D 
